Abstract: Scyphomedusae (Phylum Cnidaria, Class Scyphozoa) are perceived as a nuisance due to their sudden outbreaks that negatively affect human activities (particularly tourism and fisheries) mainly because of their stings. A brief review of the history of scyphozoan blooms in the Mediterranean and updated information available after 2010 point to an increase in scyphozoan outbreaks. Whilst the negative effects on public health, aquaculture, coastal industrial activities and fisheries operations are undeniable, the effects on the ecosystem are not well defined. We focus on the trophic interactions between scyphomedusae and fish, highlighting that the negative effects of scyphomedusae on fish stocks exerted through direct predation on early life stages of fish and competition for plankton are at present speculative. In favor of a positive effect of scyphomedusae on fish populations, the reports of predation upon scyphozoans are increasing, which suggests that predators may benefit from the availability of scyphozoans by shifting their diet toward jelly prey. Additionally, scyphomedusae may provide nursery habitats to early life stages of ecologically and economically important forage fishes and other organisms which shelter underneath their bells. Together with these ecosystem services, compounds extracted from scyphozoan tissues and venoms are having a variety of biomedical applications and are likely to contribute to treat a growing number of diseases, including cancer. Our analysis highlights that a re-evaluation of the balance between "positive" and "negative" effects of scyphomedusae on the ecosystem and human activities is needed and provides indications on potential directions for future studies.
The knowledge of scyphomedusae started in the Mediterranean Sea. Aristotle (IV century b.C.) included scyphomedusae in the taxonomical group "Acalephae" ("nettles"). Few centuries later, the naturalist and historian Plinius the Old (I century a.C.) described specimens of Rhizostoma pulmo as "Pulmo marina" ("sea lung"). These records suggest that there is an ancient link between scyphomedusae and people living along the coasts of the Mediterranean Sea.
Linnaeus (XVIII century) grouped modern scyphozoans in the taxonomical group "Medusae" after the Gorgon sister bearing snake hair. Thereafter, the names of several scyphozoam species were derived from characters of the Greek mythology. Research on gelata, particularly scyphozoans, had its golden age at the turn of the XIX to XX century [1] . The naturalist François Péron worked in collaboration with the drawer Charles-Alexandre Lesueur, and during their expeditions within and outside the Mediterranean Sea, they collected and described numerous scyphozoan species [2] . The specimens collected during the expeditions funded by the Prince Albert I of Monaco fueled further the study of the *Address correspondence to this author at the Via Santa Maria a Cubito 687, 80145 Napoli, Italy; Tel: +390817423267; Fax: +390817423267; E-mail: mikidambra@hotmail.com taxonomy of this group and the Musée Océanographique in Monaco, founded by the Prince, became renowned for the study of gelatinous zooplankton [3] . In the late 1800's, scyphozoans attracted researchers to the Adriatic Sea, where the study of this taxon flourished (reviewed in [4] ).
The scientific research conducted in the Institutions in the north western (NW) Mediterranean and Adriatic Sea allowed for collection of quantitative records of scyphozoan occurrence in the Mediterranean. In addition, the interaction of Mediterranean populations with their sea via recreational activities and fisheries expanded the dataset with anecdotal records [5] . Although often incomplete and fragmentary, these datasets are essential to reconstruct scyphozoan fluctuations in time and determine whether scyphozoan outbreaks are increasing.
Mediterranean Action Plan (UNEP-MAP) supported studies on what can be considered the milestone of the analyses of modern scyphozoan blooms [16, 17] .
Following up with the first jellyfish bloom workshops, records of the occurrence of P. noctiluca in the NW Mediterranean Sea, based mainly on the data collected at the Marine Biological Station in Villefranche-sur-mer (France), were analysed [18] . Results indicated that blooms occurred with a fairly constant period of 12 years, associated with conditions of reduced rainfall, high temperatures and atmospheric pressure from May to November that appeared to favor outbreaks of the species. The same data set was examined using wavelet analysis [19] , which corroborated the results obtained by [18] . Supported by the consistent results, the same approach was used to analyse the occurrence of P. noctiluca in the northern Adriatic Sea, which highlighted a deviation from the 12-year period of outbreaks since the 1990s in northern Adriatic Sea and in the NW Mediterranean alike.
In contrast to P. noctiluca, the other native scyphomedusae of the Mediterranean Sea (Aurelia spp., Rhizostoma pulmo, Cotylorhiza tuberculata and Chrysaora hysoscella) did not show a clear pattern in abundance [5, 19, 20] . The reasons may be multiple. Firstly, P. noctiluca is the only holoplanktonic species among those aforementioned. Therefore, different physiological and external factors may trigger reproduction in comparison to species whose reproductive cycle includes a scyphopolyp stage. Secondly, scyphozoan blooms are not always recorded and published, but often remain undisclosed, which makes difficult to reconstruct scyphozoan fluctuations in time. At present, analyses of the data available point to an increase in scyphozoan outbreak frequency across the Mediterranean Sea [5, 19, 20] .
Blooms of endemic scyphomedusae (Aurelia spp., C. hysoscella and R. pulmo) have been reported in the Eastern Mediterranean Sea, together with outbreaks of the non-native species Rhopilema nomadica [21] . Similarly, endemic species The coasts of Israel appear to be the most vulnerable to scyphozoan invasions, probably due to the proximity to the Suez Channel. Cassiopea andromeda was likely introduced from the Red Sea [6] , whilst it is less simple to determine the pathway followed by Phyllorhiza punctata and two species described for the first time, Rhopilema nomadica [9] and Marivagia stellata [13] .
BLOOMS OF SCYPHOMEDUSAE IN THE MEDI-TERRANEAN: THE PRESENT
The latest analyses of scyphozoan blooms in the Mediterranean date from the beginning of the 2010s [5, 19, 20, 22, 23] . These studies have highlighted the importance of data collection to monitor jellyfish populations. To improve the spatio-temporal resolution of data, several projects are involving citizens. People provide their contribution to data collection reporting their sightings on the web pages of national projects (see [22] for a list of projects and their web pages). The European Community is funding the projects at local scale and hosting a database ("Jellyfish spotting") in the PERSEUS (Policy-oriented marine Environmental Research for the Southern European Seas) project web page at http://www.perseus-net.eu.
Although a robust analysis of the data is not available at present, it appears that after the beginning of the 2010s the trend in increasing frequency of scyphozoan blooms continues. The years 2013 and 2014 were characterized by large swarms of P. noctiluca along the coasts of Campania, Sicily and Puglia in Italy, Catalonia in Spain, Lebanon and Israel [24] . While the W Mediterranean was dominated by P. noctiluca, large swarms of Rhizostoma pulmo and Cotylorhiza tuberculata attracted the attention of the media in the northern Adriatic Sea [25, 26] , where farther the abundance of Chrysaora hysoscella appeared to increase after being low for more than a decade (A. Malej, pers. obs.). In summer 2014, several specimens of Drymonema dalmatinum, which was first described in the Adriatic Sea but rarely seen thereafter, were collected along the coasts of Slovenia and in the Gulf of Trieste (Italy) [27] .
Compared to native species, very little is known about non-native scyphomedusae in the Mediterranean. A review of jellyfish blooms in the Mediterranean point to a general increase in the spatial distribution of non-native species in time [5] . To complete and update [5] , we add the record of the presence of Phacellophora camschatica in the Gulf of Naples in the 1930s [12] ( Table 1) . The preserved specimen is no longer available at the Stazione Zoologica in Naples, therefore the identification cannot be verified. Outbreaks of the rare scyphomedusa Rhizostoma luteum have been reported in 2012-2013 in the natural habitat (Strait of Gibraltar, Atlantic coasts of Spain and northern Africa) and in the Mediterranean Sea [10] .
An intriguing scyphomedusa was collected in the northern Adriatic Sea in summer 2013. Although the scyphozoans of the Adriatic have been examined in detail [4] , Pelagia benovici resulted to be a new species and was named after the Croatian jellyfish expert Adam Benović [14] . Additional studies are needed to elucidate the origin of this scyphomedusa.
POTENTIAL NEGATIVE EFFECTS OF SCY-PHOMEDUSAE ON THE ECOSYSTEM AND HUMAN ACTIVITIES
The negative effects of jellyfish blooms on human activities have been described in detail in previous reviews [22, 28] , therefore we synthetically list them and limit our discussion to the potentially negative effects on fisheries in the context of food web interactions:
• Aquaculture. Scyphomedusae may affect aquaculture increasing fish mortality due to contact of tentacles with the animals in the cages [28] . To our knowledge, in the Mediterranean, only one report of damage to aquaculture plants in Brittany (France) has been published [29] .
• Power plants and cooling systems of industries. Although the plants shutting down due to jellyfish aggregations have been listed in several countries [28] , there are no published records for the Mediterranean. Two cases were reported by media in Israel in 2011 [30] and Malta in 2013 [31] .
• Public health and tourism. P. noctiluca is considered highly harmful for humans due to its stings [32, 33] .
• Fisheries. Jellyfish blooms have been reported to clog and potentially damage all kinds of nets because of their weight, thus reducing the quality of the catch [34, 35] . The costs of damages to fisheries activities by jellyfish are relevant in the budgeting of the activity [36, 37] . In addition to direct damage to equipments, it is speculated that scyphomedusae may reduce fish stocks through direct predation on early life stages of fish and competition with planktivorous fishes.
Direct Predation of Scyphomedusae on Fish Eggs and Larvae
Based on the analysis of their gut contents, scyphomedusae prey on a wide range of plankton taxa, including fish eggs and larvae (reviewed in [38] ), and therefore they can directly affect fish stocks by preying on their early life stages [39] . The dietary composition of several scyphomedusae has been defined analyzing their gut contents. For some cosmopolitan species, comparative analyses in different ecosystems are available [39] . Analyses of gut contents of scyphomedusae in the Mediterranean are limited and have focused on Pelagia noctiluca ( Table 2) .
Based on the data available ( Table 2) , fish eggs and larvae do not appear to represent a high percentage of the diet of P. noctiluca. In contrast, laboratory feeding experiments indicated that P. noctiluca from Balearic Islands (W Mediterranean) saturate their stomach in about 15 min. with tuna eggs and then digest their prey in about 18h [46] . Given the temporal pattern and the distribution of tuna eggs in layers, it Mar Menor (Spain) Summer 1997 [45] has been estimated that P. noctiluca predation may severely reduce tuna reproductive success [46] . It is likely that the potential of predation by P. noctiluca on fish eggs and larvae and mesozooplankton in general has been underestimated, which would explain the discrepancy between estimated predation rates and gut contents [47] . A sampling design that does not account for vertical migrations of medusae and their prey together with inappropriate handling of medusae (i.e. scyphozoans are not collected individually using a dip net) may bias the definition of predatory impact of jellyfish [47] .
Evidence of severe predation has been shown in situ in British Columbia [48] and analysing time series of scyphozoan and fish abundance in the North Sea [49] . The positive correlation between tuna catches and P. noctiluca abundance found in the Adriatic Sea [50] appear to rebut the hypothesis of a negative effect of P. noctiluca on fish stocks. These discrepancies suggest that additional data about predation rates on fish eggs and larvae in situ and analysis of larger datasets of medusae and fish abundance are needed to clarify the effect of scyphozoan predation on fish stocks.
Scyphomedusae as Potential Competitors of Fish
The second negative effect of scyphomedusae on fish may be exerted through competition because the diets of most scyphozoans potentially overlap with those of planktivorous fishes [39] . Given their predation rates, scyphozoans may reduce zooplankton availability for planktivorous fishes [39] .
Gut contents of Pelagia noctiluca have been examined in the 1980s, 1990s and 2010s in the Adriatic Sea and the NW Mediterranean. P. noctiluca prey on a variety of taxa despite differences in spatio-temporal distribution of sampling and bell diameter ( Table 2) . Copepods are the most vulnerable to P. noctiluca predation ( Table 2 ), in agreement with analyses conducted in the south coast of Puerto Rico in March 1976 [51] .
Crustaceans, particularly copepods, are numerically the most abundant prey of most planktivorous fishes, which may support the hypothesis of dietary overlap between scyphozoans and planktivorous fishes [39] . However, the diets of fish and scyphomedusae have been directly compared in a limited number of systems [48, [52] [53] [54] and are lacking in the Mediterranean. To our knowledge, there has been a single attempt to correlate the abundance of planktivorous fishes (Sardina pilchardus (Walbaum, 1792), Engraulis encrasicolus (Linnaeus, 1758) and Sprattus sprattus (Linnaeus, 1758)) with P. noctiluca, and results indicated that the catches of fish did not decrease during the outbreaks of P. noctiluca [55] . The lower abundance of herring larvae in British Columbia was attributed to direct predation of gelatinous zooplankters on early life stages of fish, whilst competition played a minor role because gelatinous zooplankters were unable to limit zooplankton availability for herring larvae [48] . Other direct comparisons of the diet of scyphomedusae and planktivorous fishes have lead to the assessment of predators' dietary overlap, but limitation of zooplankton availability for fish by gelatinous zooplankters has not been fully determined [52] [53] [54] . Therefore, at present competition between scyphomedusae and fish is hypothetical.
The contrasting definitions of the diets of Cotylorhiza tuberculata in Table 2 suggest that the resolution of dietary compositions of Mediterranean scyphozoans is low. Analysis of gut contents in Mar Menor (Spain) in 1997 indicated that C. tuberculata feed primarily on large diatoms [45] . In contrast, mesozooplankton made the highest contribution to the diet of C. tuberculata in the bay of Vlyho (Greece) in summer 1980 [44] . These contrasting evidences may be explained considering that a bloom of large diatoms occurred at the same time as the outbreak of C. tuberculata in Mar Menor [45] and likely the scyphomedusae ingested the most abundant prey that showed low or no escape response to their predation. Defining the diets of scyphomedusae in the Mediterranean is therefore the first step toward the definition of their trophic role within the food web.
An additional aspect to consider defining trophic interactions of scyphomedusae is the potential for intra-guild predation. Predation of jellyfish on other gelatinous taxa is often underestimated when considering their trophic interactions [56] . Although the dataset is limited, it appears that gelatinous zooplankton may be important in the diet of Pelagia noctiluca: hydromedusae, siphonophores, appendicularians, chaetognats have been found in the gut of field-caught medusae ( Table 2) . Laboratory feeding experiments indicate that P. noctiluca prey on Mnemiopsis leidyi, R pulmo and Aurelia spp. during maintenance in captivity [57] . In line with these findings, P. noctiluca was maintained alive in laboratory using pieces of Cassiopea sp. [51] . Other jellyfish species, like Cyanea capillata (Linnaeus, 1758) and Chrysaora quinquecirrha (Desor, 1848) prey on M. leidyi in their native habitats [58, 59] . The diet of Drymonema larsoni (Bayha and Dawson, 2010 ) is based mainly on Aurelia sp. in the Gulf of Mexico [60, 61] . These findings suggest that intra-guild predation among gelatinous zooplankton may be more common than previously thought and may play an important yet undefined role within the Mediterranean food web.
POTENTIAL "POSITIVE" EFFECTS OF SCY-PHOMEDUSAE

Scyphomedusae as Prey
Among vertebrates, sea turtles are notoriously jellyfish predators [62] . The leatherback sea turtle, Dermochelys coriacea (Vandelli, 1761) prey primarily on scyphomedusae at all stages of their life. Caretta caretta (Linnaeus, 1758) and Chelonia mydas (Linnaeus, 1758) prey on gelatinous zooplankton during their early life stages and as adults in pelagic environments [62] . Analysis of gut contents of C. caretta and C. mydas has indicated that their diets include a variety of prey other than jellyfish [62] . However, recent studies based on determination of stable isotopes of turtles and gelatinous zooplankton along the coasts of Spain and Argentina have highlighted that the contribution of scyphomedusae to the diet of C. caretta and C. mydas may have been underesimated [63, 64] .
Gelatinous zooplankton have been rarely identified in the stomach of fish, which lead to the conclusion that jellyfish have few predators among fish species [39] . In the last two decades, however, analyses of stomach contents of freshlycaught fishes have highlighted that gelatinous zooplankton, including scyphozoans, may provide a higher contribution to the diet of fish than previously determined on the basis of formalin-preserved gut contents [65, 66] . The disagreement among findings is likely due to the different methods used. When gut contents are preserved, gelatinous zooplankton are dissolved by fixative solutions, which likely lead to the underestimation of their contribution to fish diets.
Overall, 124 species of fishes are known to prey on gelatinous zooplankton (reviewed in [39, [67] [68] [69] ). Direct observations of predation on scyphomedusae in the Mediterranean are limited, but reports appear to have increased in cooccurrence with Pelagia noctiluca outbreaks ( Table 3) . A total of 22 species of potential medusivorous fishes were listed in the Mediterranean, based on feeding habits determined in other ecosystems [70] . Among these species, 4 had their stomachs colored with pigments from P. noctiluca during high abundance of this species [71] . In addition to these species, Oblada melanura, which is not known to prey on scyphomedusae, had pigments from P. noctiluca in their stomachs [71] . These findings allow to hypothesize that, when scyphozoans are abundant, fish may take advantage of the availability of prey exploiting a resource that is available to a relatively restricted number of predators.
Although increasingly evident that gelatinous zooplankton are important in the diet of predators in marine food webs, the metabolic aspects of feeding on a jellyfish diet are still undefined. Scyphozoans have low organic content compared to other zooplankton taxa on a dry weight basis [77, 78] . Therefore, a jelly-based diet appears energetically inconvenient. However, predators may encompass this issue with high predation rates on gelatinous zooplankton [79] and the low energy required to catch gelatinous prey that frequently appear in large swarms may balance the amount of proteins, lipids and carbohydrates [80] . It has been argued that the bogue Boops boops feeds selectively on the gonads of Pelagia noctiluca in the Strait of Messina because they contain more lipids and carbohydrates than oral arms and bell, and therefore are energetically better quality than the other body parts [74] . Further studies are needed to define predation rates of vertebrates on jellyfish and the metabolic advantages of feeding on a gelatinous diet.
Scyphomedusae as Nursery Habitats for Fish
Whilst the adults of fishes belonging to families Carangidae, Centrolophidae, Nomaeidae, Stromateidae and Tetragonouridae prey on scyphozoans, their early life stages find a shelter underneath scyphozoan bells (reviewed in [81] ). Analysis of time series of abundance of Merlangus merlangus (Linnaeus, 1758), whose early life stages live in association with Cyanea capillata, indicates that larval recruitment increases in co-occurrence with high scyphozoan abundance in the North Sea [82] . The increase has been explained as a result of the protection from predators provided by scyphomedusae [67] . Recently, it has been highlighted that scyphomedusae are a primary food source for early life stages of fishes in the northern Gulf of Mexico [83] .
In the Mediterranean, observations of fish sheltering underneath scyphozoan bells have been made across the last two centuries (Table 4) , but very little is known about the trophic interactions between scyphozoans and their hosts and the effect of this association on larval recruitment. In the perspective of increasing scyphozoan abundance, the availability of hosts providing shelter and food resources to early life stages of fish may benefit ecologically and economically important forage fishes.
Interactions of Scyphomedusae with Other Organisms
In addition to fish, there is a wide range of other marine organisms that prey on scyphomedusae and/or use them as a substrate. Little is known about this aspect in general and few studies are available for Mediterranean scyphomedusae. Several species of scyphomedusae host amphipods (reviewed in [106] ). It has been suggested that scyphomedusae are a temporary nursery habitat for amphipods in Irish waters, because the crustaceans find a substrate on the scyphomedusae and prey on their tissues before starting a nonparasitic benthic life [107] . Additionally, the association may support complex trophic linkages, involving fishes that prey on the amphipods hosted by scyphomedusae [108] . Scyphomedusae are reported to host cestods and trematods (reviewed in [109] ), barnacles [110] and anthozoan larvae [111] .
Jellyfish blooms represent a recurrent but sudden amount of organic matter potentially available for predators. Because high-trophic-level predators are likely to use only part of it, it 
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Tetragonurus atlanticus Lowe, 1839 Italian coasts [86, [103] [104] [105] has been speculated that the organic matter derived from jellyfish blooms may enter the microbial loop. Recent studies conducted on Mediterranean species (Aurelia spp., P. noctiluca and R. pulmo) suggest that bacterial communities respond to the availability of jelly-derived organic matter, which therefore is re-introduced in the ecosystem via bacterial degradation [112] [113] [114] . Because these processes affect biogeochemical cycles and nutrient availability in the ecosystem, they should be defined in more detail to fully understand their consequences on coastal ecosystems.
Scyphomedusae as Food for Humans and Providers of Compounds for Biomedical Applications
Whilst the contribution of gelatinous tissues to the diet of marine organisms may have been underestimated, it is well known that scyphomedusae have been a relevant part of the diet of eastern countries (Thailand, Indonesia, Malaysia, Philippines, Japan and China) for several centuries [115] .
The rhizostome Rhopilema esculentum Kishinouye, 1891 sustains a multi-million dollar fishery in China [116] , which is the first country in processing jellyfish for edible purposes [117] . Despite the indifference of western countries to scyphozoan-based recipes, protocols have been refined to increase the consumption of Rhizostoma pulmo as food in the Black Sea [118] . A revision of the exploitation of jellyfish as food for humans highlighted that the positive effects of a jelly diet on arthritis, hypertension, back pain, ulcers, digestion, swelling, skin health and weight loss were described in non-scientific journals and were lacking rigorous scientific assessment [115] . Since then, an increasing number of jellyderived compounds has been tested for biomedical applications.
Among extracts from scyphomedusae, collagen has found immediate application due to the similarity to human collagen [119] . In recent years, bovine collagen has become unsafe in tissue engineering due to the diffusion of bovine diseases (for example the spongiform encephalopathy), whilst pig-derived collagen may be refused by patients for religious reasons [120] . Within marine invertebrates, scyphomedusae contain a considerable percentage of collagen [109] . Different laboratory protocols have been refined to allow the application of scyphozoan-derived scaffolds [121, 122] and cartilages [123] in tissue engineering. Although the aforementioned studies focused on scyphomedusae from eastern seas, cytotoxicity and adhesion assays indicated that collagen extracted from the Mediterranean scyphomedusa R. pulmo has the characteristics to potentially replace mammalian type I collagen [124] .
Collagen has found application in biomedical fields other than tissue engineering. Local injections of qmucin extracted from Aurelia sp. -which is common also in the Mediterranean ( Table 1 )-and Nemopilema nomurai Kishinouye, 1922 have proved to inhibit articular cartilage degeneration in rats treated for osteoarthritis [125] . Other effects of collagen extracted from common Asian scyphomedusae (N. nomurai and R. esculentum) include immunostimulation [126] [127] [128] and antioxidation [129, 130] . The collagen extracted from Catosylus. tagi -new inhabitant of the Mediterranean (Table 1 ) -has been tested in Spain and Portugal for antioxidant properties [131, 132] . Fractionated extracts from whole Cotylorhiza. tuberculata -an endemic and often blooming Mediterranean species (Table 1 ) -affected cell viability and intercellular communication of breast cancer cells, potentially having anticancer bioactivity [133] .
Although the immediate effects of scyphozoan venoms negatively affect human health [134] , compounds extracted from crude venom of different species have been increasingly tested for medical applications because of their cytotoxic and cytolytic activities [33] . Crude venom from N. nomurai and R. esculentum has shown cytotoxic and cytoytic effects on blood cells [135] , and crude venom extracted from Cyanea nozaki Kishinouye, 1891 affected colon cancer cells [136] . More recently, several studies have focused on Mediterranean species [137] . The crude venom from P. noctiluca has cytotoxic and cytolytic effects on normal lung fibroblasts [138] , colon cancer [139] , glioblastoma [140] and kidney cells [141] , which are likely to have application in the development of anti-cancer drugs [137] . Together with this promising perspective, crude venom from P. noctiluca has shown analgesic and antibutyrylcholinestrasic activities [142] , and oxidative stress on neuronal-like cells [143] . Additionally, they perform a pore formation on targeted cell membranes leading to osmotic lysis, a mechanism which may enhance the understanding of cell physiology [144] . Although Rhizostoma pulmo is considered to be little or non-harmful for humans [33] , compounds extracts from its crude venom resulted toxic for normal lung fibroblasts [145] .
The green fluorescent protein (GFP) was first extracted from the hydromedusa Aequorea victoria (Murbach and Shearer, 1902) in 1962 [146] and has had large biomedical application in the detection of processes that were previously invisible, such as the development of nerve cells in the brain, cancer cells spreading and protein interactions [147] . The 2008 Nobel Prize in Chemistry was awarded to Osamu Shimomura, Martin Chalfie and Roger Tsien for the initial discovery of GFP and the developments to its use as a tagging tool in bioscience. Apoaequorin is the main component of an integrator used to enhance neuronal activity, because the calcium contained in the aequorin positively affects neuronal functioning and enhances memory (www.prevagen.com).
Other positive effects of compounds extracted from scyphomedusae still under study include insecticidal [148] and anti-microbial activities [149] .
Overall, different compounds extracted from scyphomedusae have the potential to be largely used for biomedical applications. Considered that these scyphozoans are endemic or recently arrived in the Mediterranean and often bloom ( Table 1) , biomedical applications may aid harvest them to replace synthetically-produced compounds.
CONCLUSION
The abundance of scyphomedusae appears to be increasing in the Mediterranean Sea. Scyphozoan outbreaks are sudden and difficult to predict given our current knowledge. This review highlights that there is no robust evidence to support that scyphomedusae negatively affect marine ecosystems via direct predation on early life stages of fish and competition with forage fishes for zooplankton prey. Whilst the lack of robust dietary definitions prevent the determination of trophic overlap with planktivorous fishes, the gaps in the knowledge of predation patterns on scyphomedusae by their predators inhibit the definition of energy flow through scyphomedusae within the food web. Although scyphomedusae are considered a nuisance mainly due to their stings, their venoms and jelly-derived compounds may find wide biomedical applications, including the treatment of a variety of diseases. We therefore suggest that the "positive" effects of scyphozoans on the ecosystem and human activities should be re-evaluated and better defined with the aid of future studies.
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